). Though the corresponding initial value problem for (1.1) is not well-posed, one can nevertheless look for solutions existing for all t E R subject to some boundedness or integrability conditions. Among these solutions there are the stationary ones satisfying the system: System (1.2) has been recently studied by several authors ([3] , [5] , [10] , [13] , [16] , [17] ). In particular, it has been proved in [16] , [27] (see also [22] ) that 368 if H e C(R, R), S2 is star-shaped, N &#x3E; 3 and the following condition is satisfied:
for all and some a E R, then problem (1.2) (1.5) reduces to the Pohozaev [18] subcritical condition By analogy with the case p = q, we shall call problems ( 1.1 ) and (1.2) superlinear or superhomogeneous (in the context of hamiltonian systems superquadratic [ 11 ] ) if pq &#x3E; 1. Observe that this is equivalent to the condition The existence of positive classical solutions to system (1.2) for more general functions H has been established by several authors using different methods ([3] , [5] , [10] , [13] , [17] ). For the special H given in (1.4) another approach is given in Section 2.
In this paper we investigate the problem of existence of positive classical periodic and homoclinic solutions to system (1.1) with H given by (1.4) and pq &#x3E; 1.
For this kind of problem a stronger criticality condition (1.6) is used. Work is in progress about the necessity of (1.6) when S2 is star-shaped. We (1.6) reduces to q N+2.
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The paper is organized as follows. In Section 2 we establish an abstract critical point theorem which is used for the existence of both strong stationary and of periodic solutions problem (PT) . In Section 3 we prove that these solutions are classical and that, for large enough T, the periodic solutions are not stationary.
In Section 4 we prove the convergence of subharmonics to a nontrivial homoclinic solution by using an estimate from below and compactness arguments. In the Appendix we collect some imbedding and regularity results which are used in the paper.
As a final remark, we point out that the methods used is this paper can be applied to more We shall construct a homoclinic orbit to problem by taking a limit of subharmonics to (PT) with period 2k, k E N+ as in [23] , [25] . We consider as in Section 3, for k E N+, with 1 r oo, and the operators defined as in (3.1 ) and (3.2) respectively. In this section, since no confusion will arise, we again drop the index in denoting the operators just defined. We also have the functional for u E as defined in (3.10). We denote by (uk, vk) a classical positive solutions of (Pk) satisfying the upper bounds (3.8) and (3.9).
The next lemma allows us to find a lower bound for uk . LEMMA 4.1. There exists a constant c &#x3E; 0 such that REMARK 4.1. By our assumption 383 PROOF. In order to obtain a lower bound for uk, we use a coercivity inequality for the operator 1 -A. In [2] , [20] , and Appendix it is shown that for r E (1, +00) there exists a constant Mr such that for every X &#x3E; 0 and W E For 16 G Br,k, we define W E I by w (t, x) = Substituting w in (4.2), we obtain where the constant Mr is the same as the one given in (4.2) and it is independent of k and w. On the other hand, from elliptic theory (See Lemma This completes the proof of the lemma. Moreover there is a constant C depending on 8 and T2 -Tl such that c) If, in addition, f E Co,' (~) for some a &#x3E; 0 then U E c(1,a)(Z,a) (EI). 
